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March 14, 2018

™

California Department of Motar Vehicles
Occupational Licensing Branan

2570 24th 8t ‘
Secramento, CA

ATTN: Elizabeth Humphreys, Mail Station H325

RE: Supplament to the Annual Report of AV Mode Disengagements
Dear Ma, Humphreys,

Zoox aubmits the following data es a suppiement to ourannual report of AV mode
disengagemants, submitted on Decemhber 81, 2017, '

A planning diserspaney s when the autonomous syatem disengages and the safety driver
resumes control becauss of a lirmitation of the vehicle's planning system. A perception
discrepancy 18 when the autonomous system disengeges and the safaty driverresumss
control hecause of a limitation of {he vehicle's perception system. A hordwore disorepancy
Is whenthe autonomaous system disengages and the safety driver resumes cantrol because
of & fallure of a piece of hardwars,

Please feel frea to follow up with me if you have any additional guestions.

Sincerely,
e Aokt

Mark R. Rosekind, Ph.D.
Chisf Safety Innovation Officer




DECEMBER 31, 2017 gfﬁ
Z00X IS DRIVING WHERE IT MATTERS - CITIES, LXK

~95% OF PUBLIC AUTONOMOUS MILES BRIVEN IN DOWNTOWN SAN FRANCISCO
- 430 MILES FOR EVERY ONE DISENBAGEMENT IN NOVEMBER 2017

700x is building a scalable, next-generation autonomous transportation solution for cltles
that will enhance safety, mability, and sustainabllity, In the U.8,, 84 percent of crashses

are causad hy human choloe or error. Specifically, In 8an Franclsco, every year ebout

30 pecple lose their lives end over 200 more are serlously injured whila traveling on city
streetls, as a resuli of thess humean factors, Autonomaus mabllity offers an opportunity to
save lives and pravent Injuries and crashas on our roadways.

Cities are complex and dynamlc. Zoox Is creating en autonomous systam with noval
vehicles designed ta safely share the road with pedastrians, cyclists, public transit,
emergency vehicles, and nther road usars. On the strosts of 8an Franciseo, our tast
system cften secs more In 100 feet then s venicle might experienas over 200 miles
on a freeway. Ouring a recant 30-minute drive In downtawn San Francisco, our system
detected 503 pedestrians, 188 bioyciists and 2,741 cara,

in 2017, aftsr devalopment and maturation of our advanced salf-driving-systemon a
private test track, Zoox expanded to eutonomous driving on California public roads, where
we drove 2,844 miles. Ofthose publlc read milas, 95% were drivan in downtown San
Francisco. At no time when our test filest was In autonomous-mode were they involved In
an Incldent: at Zoox ‘safaty first' 1s our foundation, Over the course of this reporting pariod
{our first), we increased our miles per disangagement (MPD). We endad this period with 430
miles for svary ona disengagement In this denge urban environment,

This repart provides data on Zoax's 2017 progress driving attanomous milss on public
roads In Callfornla, Al disengagements took nlacs during planned tests. -
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ZOOX PROGRESS

Over time, both the number of autonomous miles Zoox has driven on Callfornia roads
and the numbear of miles driven betwsan disengagements has Increasad,

ZO0X CALIFORNIA PUBLIC ROAD AUTONOMOUS MILES DRIVEN (AMB}
AND MILES PER DISENGAGEMENT (MPD)
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APPENDIX 1

TOTAL NUMBER OF 200X FLEET MILES DRIVEN AUTONOMOUSLY ON
CALIFORNIA PUBLIC ROADS FOR EACH MONTH OF THE REPORTING PERIOD.
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DESCRIPTIONS OF DISENGAGEMENTS FROM AUTONOMOUS MODE*
: L TIME TO DRIVER
DATE LOCATION & WEATHER CONDITIONS | FACTS INTERVENTION CAUSE
Navl/ | Dense Urban Streot olear weather | Planning disorepsanoy, syster Indieatad inoorrect yield at - Fallure dataction
] itersection
Nov1? | Dense Urban Street, clear weathar | Planning discrepancy, systerm indlcated Incorrect merge - Failure detection
Nov17 | Dense Urban Stieet, olear westher | Pergeption discrepancy, system indicated incorrast yield - Failure detection
Dct17 | Dense Urban Straet, olear weather | Planning disorepanay, systemn indicated Incoreat yiald at - Fallure datection
Intersection
bet17 | Dense Urban Straat, olear waather | Planning discrepaney, incorreot system startup cauged systam | - Fallure detection
eror
Qot17 | Osnsa Urban Strest, cleer weather | Hardwaie discrepancy ioss of power to a sansor - Falture detaction
Sapr17 | Derse Urban Streed, clear weather | Planning disorepanoy, system indloatad incorrect slze of large | - Faliure detection '
L | vehicls extanding into adjacent [anes . ‘
Augl? | Dense Urban Street, clear westher | Hardwers discrepancy, localizaticn hardware Issue causing - Safe oparation ;
system to-return to manual moda :
AUE 17 | Dense Urban Styest, clear weether | Planning discrepanay, system did not yield for o fast-movng | - Failura detectlon |
padsatrian i
Junl? | Suburban Strest, olear weethar Planning discrapency, system ndivated & poor tralectary after | - Fellure detectlon 7‘
incorract detarminetion of actions of another vehlole 1
Mar17 | Suburban Strest, clear weathar Hardware discrepancy, |ocallzatlon hardware issus causing 0.7 sen Safa operstion
system to return to manual mode [
Marl7 | Suburban Street, clear weather Hardware diserapancy, locallzetlon hardware Issue causing DA sea Bafe operation
gystern to return to manuat mads
Mar 17 Suburban Strest, clear westher Hardwars discrapancy, locallzatlon hardware Issue oausing 08 sa BSafe aperation
system to return to manual mode
Mar17 | Suburban Street, clear weather Planning discrapancy, system Indicated incorrect tralectary - Fallura detectlon
* [lgsh () Indicatas safety driver took lrnmediate manual contral. 4




